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Small planets are 
missed!
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Search for outer gas 
giants…

…in systems with 
inner planets



HD94834 RV baseline
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Are gas giant companions 
common or rare in super-

Earth systems?
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Imaging non-detection
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Companion probability distributions
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Gas giant companion occurrence rate

Occurrence rate = 
Number of long-period gas giants

Number of systems searched

11

39 +/- 7% of super-Earth systems 

host an outer gas giant companion

outer gas giant companion = 0.5 – 20 MJup, 1-20 AU
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in super-Earth systems?

Bryan et al 2019

Jupiter analog = 
0.3 – 13 MJup 3 – 7 AUSystems with 

super-Earths
An excess of Jupiter analogs 

in super-Earth systems!

Systems around 
field stars

Gas giants either help super-Earth 
formation or are signposts for 
favorable formation conditions



Gas giant companions in super-Earth systems do 
not undergo long-range migration

Batygin & Laughlin 
2015
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Current precision 
RV instruments:

Future precision 
RV instruments:

• Neid
• MAROON-X
• NIRPS
• KPF
• ESPRESSO

New targets from 
TESS (Transiting 
Exoplanet Survey 

Satellite)

Magellan

Gemini-N

TESS

• HIRES
• HARPS
• HARPS-N
• PFS
• APF
• HPF
• SPIRou

Lots of targets and lots of RV dataKeck
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Gas giant friends are common

Companion distribution:
dN

d ln a d lnm
= Cm�a�

Occurrence rate:
� �

Cm�a�d ln a d lnm

Occurrence rate of gas giant companions in known 
planetary systems is:

39 +/- 7%

Integration range: 0.5 – 20 MJup, 1 – 20 AU 


